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POPULATION DYNAMICS OF THE SARATOGA SPITTLEBUG, Aphrophora
Saratogensis, IN THE LAKE STATES. By D. M. Benjamin, University of
Wisconsin.
Upwards of 50,000 acres of hard pine plantation have had to be treated
to prevent destruction by the spittlebug, an insect with a distribution from
Novia Scotia to Florida and California. Although reported since 1848, it
has become a menace only since 1948 and then only in certain regions. The
damage to the trees is due to the withdrawal of sap through the insects'
feeding punctures and a fungus infection that follows puncturing, the
affected branches and twigs dying a year later. Provided the density of
punctures per branch is not too great, the tree may recover upon the
removal of the insect. DDT is effective for this.
The spittlebug lays its eggs in August in the terminal shoots of twigs.
Hatching occurs the following spring, the larvae then depending on an
alternate woody-plant host which is unaffected by the larvae's presence.
In June, transformation to the adult stage occurs. Thus, population density
is dependent upon a critical density of the intermediate host species. When
these are insufficient, not enough adults can hatch to seriously damage the
pines.
The rather specific changes in the growth patterns of pines which are the
result of spittlebug infestation enable quantitative estimates of the insect
population density to be made.
P. K.
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ACQUIRED RESISTANCE TO VIRUS TOXIC ACTION. By Robert R. Wagner,
Department of Internal Medicine.
Acquired resistance to toxic action of several strains of influenza, New-
castle disease, and mumps viruses can be demonstrated using body tempera-
ture and circulation lymphocyte counts as the chief indicator systems.
Experiments in conjunction with Dr. I. L. Bennett, Jr. have shown marked
rises in rectal temperature in rabbits following I.V. injection of large doses
of virus. Harris and Henle previously described a fall of up to 80%o in the
total number of circulating lymphocytes following similar injection. These
reactions are caused by the elementary body since neither pyrexia nor
lymphopenia can be demonstrated following high-speed centrifugation,
erythrocyte absorption, or neutralization with homologous antiserum. Heat-
ing sufficient to destroy infectivity, but below the critical temperature that
destroys virus hemagglutination, does not prevent the toxic reaction indi-
cating this property to be distinct from infectivity. Compared with reaction
to bacterial pyrogens the latent period of virus-induced fever is at least six
times longer and the temperature elevation slightly lower.
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Relative resistance to bacterial pyrogens can be produced by repeated
daily injections of endotoxin. Virus resistance is more quickly acquired.
Following a single injection of 1 ml. of the Lee strain of Influenza B, a
challenge dose of homologous virus 24 hours later produced almost no
pyrexia or lymphopenia. A similar refractory state can be demonstrated
with Newcastle disease, mumps, and influenza A viruses. Furthermore,
animals resistant to any one strain are also resistant to the others indicating
that tolerance to pyrogenic and lymphopenia-producing action of these
viruses is not strain specific.
Extension of this work to mice, using inhibition of neurotoxic effect as
the indicator system, shows that this virus property is not limited to the
rabbit temperature-regulating mechanism. Resistance to neurotoxicity can
be demonstrated before production of antibodies and, indeed, diminishes as
serum antibody titer increases, demonstrating that resistance to virus toxic
action is different from specific immunity.
RICHARD I. BREUER
GONADOTROPHIN TITERS IN DISTURBED PREGNANCIES. By John McLean
Morris and Edward Hon, Department of Obstetrics and Gynecology.
The levels of urinary chorionic gonadotrophin excretion during normal
pregnancy follow a characteristic curve. If the highest and lowest values
compatible with a normal pregnancy of a given duration are known, and a
titer is obtained that is outside these limits, it should be possible to state
that a serious disturbance in pregnancy exists and that the patient will not
produce a viable infant. Since chorionic gonadotrophin levels are high in
early pregnancy when the majority of these disturbances occur, it should be
possible to select with an adequate margin a level beneath which titers are
considered pathologically low. This theoretical level is indicated at 3000 i.u.
per 24 hours from days 50-90 after the last normal period.
The toad, Bufo americanus, is used as the assay animal. Careful extensive
determinations of the sensitivity and seasonal variability in sensitivity of
the toad to standardized chorionic gonadotrophin considerably increases
the accuracy of the assay method. Also, a urinary concentration technique
(described in Yale Journal of Medicine and Biology, December, 1954) has
eliminated the problem of false negatives. In 652 routine pregnancy tests
there were no false positives or false negatives in determinations made pro-
vided more than 10 days had elapsed since the last missed period.
A study of 122 cases of disturbed pregnancies showed that all patients
having a chorionic gonadotrophin value of less than 3000 i.u./24 hours
from day 50 to day 90 went on to abortion. In this study, the toad method
proved accurate in 83 cases in predicting abortion, whereas in 35 of these
83 cases, the A-Z test, which was run as a monitoring test, did not suggest
that the pregnancy would terminate in abortion.
The method of the toad test consists of injecting urine into the dorsal
lymph sac; if present in sufficient titer, the gonadotrophin stimulates the
release of sperm within one to four hours which are withdrawn and demon-
strated by microscopic examination.
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All observations thus far indicate that the toad assay method is a useful
laboratory test enabling one to distinguish threatened from inevitable abor-
tion, indicating when conservative measures should be employed or when
immediate surgery should replace protracted periods of bed rest and medi-
cation. Experience proves this test to be a practical, accurate, rapid, and
inexpensive test for diagnosis and prognosis in problems associated with
gonadotrophin titers and suspected disturbances of pregnancy.
MYRON M. LOTZ
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CHROMOSOMES: THEIR CONSTITUTION AND FUNCTION. By A. R. T.
Denues, The Sloan-Kettering Institute for Cancer Research, New York,
New York.
By means of the phase-contrast optical system combined with electron
micrograph studies, it has become possible to study the living and fixed
nucleus in greater detail than ever before. Our present concept of the
nucleus is as a cellular organelle with a duality of function. One of these is
the necessity of the nucleus for cell heredity. The constancy of its desoxy-
ribose nucleic acid (DNA) fraction from cell generation to cell generation
and the changes in DNA content in certain stages of cell division are proof
of this. Also the fact that enucleated cells do not divide although they may
live for several weeks shows this important relationship.
The second role of the nucleus is in development. The work on Acetabu-
laria shows that there is an interaction between the nucleus and the cyto-
plasm in differentiation; studies of the nuclear membrane indicate that it
is permeable to large molecules (as large as hemoglobin). Electron micro-
graphs show that the positively charged nuclear membrane (as opposed to
the negatively charged nucleolus and chromatin) has what appear to be
holes in its surface, and there is evidence in some photomicrographs of a
transfer of material from nucleus to cytoplasm.
Chemical analyses of the nucleus have indicated that both basic and acidic
proteins in addition to lipids and metals can be found in the nuclear sap.
The most important and characteristic constituent of the nucleus is, how-
ever, DNA (even the nucleolus contains Feulgen positive material). Our
present knowledge of this compound is best exemplified by the Watson-
Crick model of the structure of the molecule, a core of purines and pyrimi-
dines holding together a helical structure of extreme complexity, with the
phosphates attached to the outside rather than in the core.
The chromosomes, which are the most dramatic visible structures within
the nucleus, have been studied by means of both phase-contrast and electron
microscopy. Studies of isolated chromosomes show structure exceedingly
well; major and minor coils, as well as relational coiling, can be seen. The
chromosomes of chick, rat, and man and also polytene chromosomes of
Diptera have been studied in these ways.
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Recent studies of spindle fibers show them to be real structures and not
artifacts as some investigators have been led to believe. Phase-contrast and
polarized light microscopy have given some insight into the r6le of the very
complex spindle structure in cell division, although the problem is still far
from being solved.
RALPH HILLMAN
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THE ORIGIN OF LIFE. By G. E. Hutchinson, W. Vishniac, and E. C.
Pollard, Departments of Zoology, Microbiology, and Biophysics.
The hypothesis that the Earth's original atmosphere consisted ofmethane,
ammonia, and water vapor is probably quite reasonable. Miller and Urey
have shown that when such a mixture is subjected to electrical discharges,
amino acids will be formed, so such an atmosphere, with ultraviolet radia-
tions in place of electrons, could provide for the origin of the building
blocks of life.
The presence of vast amounts of CO2 in a reduced state, the atmosphere
and in limestone (12 to 21 atmospheres of it), poses a grave difficulty to
Miller's hypothesis. Urey suggests that the water vapor of the early at-
mosphere was photolysized to produce 02 and H2, the latter escaping to
outer space, the former oxidizing the methane to produce CO2. Some inter-
mediate accommodation of CO2 before its deposition as carbonates still
needs to be shown.
It is inconceivable that such a quantity of CO2 as 12 atmospheres could
be simultaneously present. It must have been added gradually, which is
very likely true of other constituents, such as water. We would then expect
that life began in rather shallow oceans, mere puddles really.
Meteorological phenomena have generally been overlooked, though they
doubtless occurred early in the Earth's history the same as now. Rain could
dissolve unstable reaction products, which, upon reaching the Earth's
oceans, could sink to levels where the absence of ultraviolet radiation would
grant them stability. This would greatly increase the variety of substances
that could be formed. (Hutchinson)
It has been shown that the ratio of S32/S34 remained constant over a long
period during the Precambrian period. The increase in the proportion of
S32 some eight hundred million years ago gives evidence of a turnover
which was probably due to sulfur bacteria. Today, we know of sulfate-
reducing, anaerobic bacteria which occur in tremendous numbers. The
question of what preceded these organisms remains, however.
The simplest organisms of today, those that can live on CO2, are the most
complex biochemically, for the utilization of simple compounds requires
the presence of complex mechanisms, of templates, or primers. Thus, a
heterotrophic organism was probably the more primitive form. (Vishniac)
A great amount of faith is involved in accepting Miller's experiment as
showing how life may have originated. Information theory (the engineers'
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only intellectual contribution to science) tells us that 1012 questions have to
be answered for a bacterial cell to be put together. The probability of ran-
dom assortment forming such a cell is of the order of the age of the uni-
verse raised to its own power-which considerably weakens the faith in the
origin of life a la Miller.
Cells which may synthesize proteins or amino acids or combine these
with DNA to produce functional wholes cannot synthesize themselves. Such
processes always depend upon the prior existence of the same material
which is synthesized. The fact that amino acids could have been produced in
a manner compatible with geochemical evidence, that physical laws are
adequate for cellular processes, and the dictum by famous physicists that
the problem of the origin of life is a worthwhile one justifies a spark of
faith; 104 intermediate steps, however, still remain. (Pollard).
P. K.
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